Following the analysis of Nishijima and Sato, we use the chiral symmetric gauge field model to compute the s-wave amplitudes of the nonleptonic weak decays. It is pointed out that the weak interaction Lagrangian which has been derived from the assumption of octet W bosons is consistent with experiment. The p-wave amplitudes of the nonleptonic hyperon decay are obtained by using the sum rule that has been derived by the author. The result for both S-andp-wave amplitudes, which is a theoretical prediction with no adjustable parameter, is in fair accord with the experimental data.
INTRODUCTION
Recently, we proposed a model [l] of the weak interaction Lagrangian based on intermediate vector bosons (W bosons) that transform as an SU, octet or nonet. By imposing a phenomenological requirement that the dS = 2 transitions be absent in the lowest order of the Fermi coupling constant G, , we were led, in a natural way, to a theory which is intrinsically CP violating. The effective Lagrangian thus obtained has no 27 component, and the term responsible for nonleptonic weak decays is given by' * Work supported in part by the United States Atomic Energy Commission. 1 The corresponding terms in Ref. [l] have phase factors which reflect the CP violating nature of the basic Lagrangian. As was discussed in Ref. [l] , however, these phases are unobservable as far as a process of order GF is concerned: we may remove them either by choosing the arbitrary phase in a suitable way or by redefining the phases of the basis states of the SU, representation. 
4x > &v 3 and ti are the Gell-Mann spin matrix, the symmetric coefficients of the SU, group, and the Gell-Mann-Levy-Cabbibo (GLC) angle [2] , respectively; and 5 = fi for the model with octet W bosons, = 16 for the model with nonet W bosons.
Notice that the Cabibbo Lagrangian gives 5 = 1 if the octet is constructed by adding a component of neutral currents or [ == 3/5 if the octet part is extracted out of the charged current-current interaction.
A long-standing problem of nonleptonic weak decay in the current-current Lagrangian is whether the suppression by the GLC angle [3] sin % cos 6 = 0.23 (5) can be compensated by a dynamical enhancement. The answer to this question was once negative [4] , but recently the possibility of an affhmative answer was suggested by Nishijima and Sato [5] . Assuming the chiral symmetric gauge field model and field-current identity, they assert that the mixing effect of the gauge fields gives a desired enhancement. Since, however, it seems that some terms were neglected in their analysis, we reinvestigate the gauge field model, hoping to be able to determine which of the weak interaction models mentioned above is consistent with the experimental data for the s-wave amplitudes (Section 3). Section 3 deals with the K,O + 277 decay and Section 4 is devoted to a discussion of the p-wave amplitudes.
THE S-WAVE HYPERON DECAY
As was pointed out in Ref. [5] , we have to consider the mixing of the vector field, 
where
and -L, = h(uwK)' a," + h.c.
In the gauge field Lagrangian L, , we use the notation
(8)
the mass terms obey SU(2) x SU(2) symmetry, i.e.,
and the third term breaks that symmetry, y being the unrenormalized pion field. The vector current jF and the axial vector current $5P l+izin the matterLagrangian LM consist of hadromc fields. In the weak interaction Lagrangian L, , the coupling strength h is given by (14A) g Incidentally, we notice that if we use the chiral-covariant combination for the second term of Eq. (8), (8') and at the same time for Eq. (14A), then our result will be unchanged, except for the reversal of the sign of the PCAC constant.
In computing the decay amplitude, we first diagonalize [5] the bilinear terms of the gauge fields in Lo + L, by the following transformation;
(1% where h. c1 , and c2 are constants to be determined by the diagonalization condition, and the renormalization constant Z is necessary in order to have a correct coefficient for the kinetic energy term of the physical pion field T after the mixing, Eq. 
i.e.,
has been used. The fields K,* and A,, correspond to the physical particles K* and A, respectively, and should satisfy the conditions and <O 1 A,, / r>, = 0.
Using these, together with Eqs. (14)- (16) 
where fr stands for the rr -+ pv decay constant. The transformation (15) leads to the effective Hamiltonian for parity-violating decay processes, essential to take into consideration the second term of Eq. (24) in order to obtain the enhancement factor rr~~~/(rn3,~ -w%,). As was noticed in earlier works, the Lee-Sugawara relation [ 13 ] & A(rl_O) + 2 A R 2/5 G---J -t -$ (A(C--) -A@++)) = 0 (33) is satisfied by the amplitudes of Eq. (32) provided the Gell-Mann-Okubo mass relation is valid. Neglecting the small CP violating effect, for the CP even state,
we obtain (36)
This is not the whole story for the K,O --f 2~ decay, however. In the chiral symmetric gauge field model, we have extra terms other than Eq. (7) which contribute to the K,O + 27r process. In order to see this we notice [8] that the last term of Eq. (7) is the first term of the expansion info0 of 
That is, in the expansion the second term contains terms responsible for the decay KIO ---f n+z--,
Note that since (45) 1, mixes the $2" field with p, w, or 4, but not the ~7," 1" field. Therefore, it is sufficient to consider the strong mixing of the K,O field and a, Kl" field in the gauge field Lagrangian, ,C& being the bare mass of K" particle. Equation (46) In the last expression, the pion mass has been neglected.
The numerical result is given in Table 111 . The second term of Eq. (54), which stems from the additional Hamiltonian Htrrrrnear , is responsible for bringing the theoretical prediction closer to the experimental data. The dl = ~4 rule, of course, predicts A(K,O + ,"d') = g2 A&O + 7T+T-).
THE P-WAVE

AMPLITUDES
The sum rule between the s-wave and p-wave amplitudes of the nonleptonic hyperon decay has been derived by using PCAC, current algebra, and the infinite momentum technique [14] . The agreement of the theory and experiment is excellent 595/64=2 if the s-wave amplitudes are taken as an input information. In this section, nevertheless, we use the sum rule of Ref. [14] and the theoretical result for the s-wave amplitudes obtained in this article, Eq. (32) in order to make a complete set of theoretical predictions.
Since 
in Ref. [14] . This formula, however, was obtained in the soft pion limit, and the limit m, -m, = 0, so that we encounter the ambiguity concerning the masses of 2 and (1 in using the sum rule. We have chosen Eq. (55) for the amplitude B(d-0) since it leads to a simpler result.
The numerical estimate of Eq. (55) is listed in the last column of Table II . We emphasize that the theoretical prediction of Table II has no adjustable parameter. 
This is the same value as in the SlJ6 theory [15] .
In conclusion, our analysis favors the weak interaction Lagrangian based on the octet W bosons.2
